UK Patent Application M GB m 2 250 921J\ 

(43) Date of A publication 24.06.1992 



(21) Application No 9125374.0 


(51) 


INTCL B 






A61F 13K5 




(22) Date of filing 28.11.1991 








(52) 


UKCL (Edition K) 




(30) Priority data 




A5R RPG 




(31) 02336094 (32) 30.11.1990 (33) JP 




A3V V1B3B V6C4 




03256642 03.10.1991 










(56) 


Documents cited 






GB 2241871 A GB 2216393 A 


GB 2188532 A 


(71) Applicant 




GB 2181336 A GB 2161059 A 


GB 2130491 A 


Kso Corporation 




EP 0409149 A1 EP 0391476 A2 


EP 0264238 A1 






US 4846825 A 




(Incorporated in Japan) 








14-10 Nlhonbashl, Kayaba-cho 1 chome, Chuo-ku, 


(58) 


Field of search 




UKCL (Edition K) A3V V1B3B, A5R RPC RPF RPG 


Tokyo 103, Japan 




INT CL 9 A61F 13/15 




(72) Inventors 








Takahiro Arimura 








Kenjt Ando 








Yasushi Koizumi 








(74) Agent and/or Address for Service 








W P Thompson & Co 








Coopers Building, Church Street, Liverpool, L1 3AB, 








United Kingdom 









(54) Absorbent article with elasticated frills 

(57) An absorbent article including a main body having a liquid permeable topsheet, a liquid impermeable backsheet and an 
absorbent core interposed therebetween, has a frill portion provided to the topsheet side of the main body and extending 
along a long direction of the main body to form a three-dimensional gather, wherein the frill portion is fixed at one side edge 
portion thereof along an extending direction thereof, the other side edge portion opposite to the one side edge portion being 
a free edge portion which is provided with a first elastic member, the first elastic member being disposed in a direction 
intersecting a center line in the long direction of the main body. 
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-1- 
DESCRIPTION 

ABSORBENT ARTICLE 

This invention relates to absorbent articles, and par- 
ticularly to absorbent articles such as, for example, dis- 
posable diapers, which are designed for the use of infants, 
adults and incontinents. 

Various kinds of leakage preventing structures have 
heretofore been proposed with respect to an under-crotch por- 
tion of a disposable diaper. For example, Japanese Patent 
Publication No. Sho 52-40267, Japanese Patent Early Laid-open 
Publication No. Sho 54-115939, Japanese Patent Early Laid- 
open Publication No. Sho 52-120045 and Japanese Patent Early 
Laid-open Pub 1 i cat i on No . Sho 57-89602 disclose disposable 
diapers in which gathers are provided, in advance, along side 
edge portions of the diaper and the diaper is intimately con- 
tacted to an under-crotch portion of their user in order to 
make it difficult to leak waste materials. 

In recent years, there have been proposed disposable 
diapers in which expansible side wall portions are provided 
to their side flaps. 

For example, Japanese Patent Early Laid-open Publication 



No. Sho 62-250201 and Japanese Utility Model Early Laid-open 
Publication No. Sho 62-143311 disclose disposable diapers in 
which side wall portions (frill portions) stretching in the 
longitudinal direction of side flaps forming the so-called 
three-dimensional gathers are folded inwardly to form pocket 
portions so that accommodation characteristics of waste 
materials are improved. Also, Japanese Patent Early Laid- 
open Publication No. Sho 62-223303 discloses a disposable 
diaper in which frill portions are folded outwardly to form 
pocket portions for the purpose of improving accommodation 
characteristics of waste materials. 

However, the above-mentioned disposable diapers having 
two kinds of frill portions had the following problems. 

Although it is true that the first-mentioned disposable 
diapers having frill portions folded inwardly have pocket 
portions formed inwardly, the pockets are crushed or flat- 
tened during the time the diapers are worn and hardly exhibit 
the initially intended effects. On the other hand, the 
second-mentioned disposable diapers having frill portions 
folded outwardly have pocket portions facing outwardly. 
However, their accommodation characteristics of waste 
materials were not excellent. 

Furthermore, in any of the above-mentioned prior art, as 
shown in Fig. 11, free ends of frill portions 30 are provided 
with an elastic member (first elastic member) 31 respec- 
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tively, the elastic members 31, when a disposable diaper 32 
is in its free state, being contracted to bend a main body 
into a U-shape to erect the frill portions 30. However, 
since the elastic member 31 is disposed in substantially 
parallel with an extending direction (center line) 14 of the 
disposable diaper or with an extending direction 7a of an 
elastic member (second elastic member ) 7 in the under-crotch 
portion, it is given only a force able to form the disposable 
diaper 32 into a U-shape and hardly acts as directional com- 
ponents for erecting the frill portions 30 or for maintaining 
the erected postures of the frill portions 30. 

Because of the above reasons, it had such problems as 
that the frill portions 30, as shown in Fig. 10, are dif- 
ficult to be erected and the erected frill portions 30 are 
readily crushed or flattened. 

To solve the problems, there can be considered that the 
elasticity of the elastic member 31 is increased. However, 
the simple attempt for increasing the elasticity of the elas- 
tic member 31 does not solve the problems; it merely con- 
tracts the diaper and hurts the wearer's skin. 



An object of the present invention is to provide an ab- 
sorbent article including a frill portion which is positively 
erected and hardly crushed or flattened. 



The present invention has achieved the above object by 
providing an absorbent article including a main body having a 
liquid permeable topsheet, a liquid impermeable backsheet and 
an absorbent core interposed therebetween, and a frill por- 
tion provided to said topsheet side of said main body and ex- 
tending along a long direction of said main body to form a 
three-dimensional gather, wherein said frill portion is fixed 
at one side edge portion thereof along an extending direction 
thereof, the other side edge portion opposite to said one 
side edge portion being a free edge portion which is provided 
with a first elastic member, said first elastic member being 
disposed in a direction intersecting a center line in the 
long direction of said main body. 

According to the absorbent article of the present inven- 
tion, the elastic member disposed to the free edge portion of 
the frill portion forms the main body into a U-shape by its 
elasticity when the diaper is in use. At the same time, the 
elastic member erects the frill portion disposed along the 
long direction of the main body. 

At this time, a planar force acts on the frill portion 
in such a manner as to erect the frill portion above the main 
body. 

Furthermore, since the elastic member is disposed in the 
direction intersecting the center line in the long direction 



of the main body, that is, in a direction subs tantial ly non- 
parallel with the center line of the main body, a force in a 
direction intersecting the plane of the frill portion is 
acted in addition to the afore-mentioned force in the planar 
direction. These forces altogether exhibit three- 
dimensional functions. 

In this way, since the elastic member exerts a three- 
dimensional force on the frill portion, the frill portion can 
easily be erected and the erected frill portion is hardly 
crushed or flattened. 

Fig. 1 is a partly cut-away plan view of a disposable 
diaper according to one embodiment of the present invention; 
Fig. 2 is a perspective view of the disposable diaper 

shown in Fig. 1; 

Fig. 3 is a view showing the function of the disposable 

diaper shown in Fig. 1; 

Fig. 4 is a view showing the function of a disposable 
diaper according to a second embodiment of the. present 
invention; 

Fig. 5 is a plan view of a disposable diaper according 
to a third embodiment of the present invention; 

Fig. 6 is a perspective view of the disposable diaper 
shown in Fig. 5; 
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Fig. 7(a) is a sectional view showing an erected state 
of a frill portion according to a disposable diaper of the 
present invention, Fig. 7(b) is a sectional view showing a 
folded state of the frill portion in its loosened condition, 
and Fig. 7(c) is a sectional view showing an erected state of 
the frill portion but with a loosened condition formed 
therein; 

Fig. 8 is a plan view of a disposable diaper according 
to a fourth embodiment of the present invention; 

Fig. 9 is a plan view of a disposable diaper according 
to a fifth embodiment of the present invention; 

Fig. 10 is a sectional view showing an erected state of 
a frill portion according to the conventional disposable 
diaper; and 

Fig. 11 is a plan view of the conventional disposable 
diaper. 

One preferred embodiment of the present invention will 
be described in detail with reference to Figs. 1 through 3 
and Figs. 7(a) through 7(c). 

In this embodiment, as an absorbent article, an infant's 
disposable diaper will be described. 

As shown in Figs. 1 through 3, a disposable diaper 1 ac- 
cording to the first embodiment of the present invention in- 



eludes a main body 1A comprising a liquid permeable topsheet 
2 forming the side contacting a wearer's skin, a liquid im- 
permeable backsheet corresponding to the topsheet 2, and an 
absorbent core 4 fixedly interposed between the backsheet 3 
and the topsheet 2 and adapted to absorb waste materials. 
The diaper's main body 1A includes a pair of waist flaps 10A, 
10A extending outwardly of both ends in the long direction of 
the absorbent core 4. a pair of side flaps 9, 9 extending 
outwardly in the width direction from both side edges in the 
long direction of the absorbent core 4, and a pair of frill 
portions 5, 5 each fixedly connected at a part thereof to the 
body's side surface of the topsheet 2. 

The side flaps 9, 9 are formed by integrally overlapping 
the topsheet 2 and the backsheet 3. Second elastic members 
7, 7 are stretched between the sheets 2 and 3. The topsheet 
2 and the backsheet 3 are preferably of a substantially equal 
dimension. However, they may be formed such that one of 
them is longer than the other. 

The diaper's main body 1A is formed in a Vertically 
elongated generally square shape. Arcuately indented por- 
tions 9A are formed at both side edges of the main body 1A. 
The disposable diaper 1 is formed of a stomach side portion 
11 which comes to the wearer's stomach side when the diaper 
is worn, and a back side portion 12 which comes to the 
wearer's back side when the diaper is worn. In Fig. 1, the 
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stomach side portion 11 is located in a lower part, and the 
back side portion 12 is located in an upper part. Between 
the stomach side 11 and the back side 12, an under-crotch 
portion 13 is formed. This under-crotch portion 13 is a 
portion including the afore-mentioned indented portions 9A. 

The side flaps 9B, 9B in the back side portion 12 are 
provided with tape fasteners 23, 23- Each of the tape fas- 
teners 23, 23 is preferably provided at a central portion in 
the width direction thereof with an extensible member adapted 
to enhance the fitness around the wearer's waist. The waist 
flaps 10A and 10B may be provided with a third elastic member 
stretched in the width direction thereof. 

The pair of frill portions 5, 5 extend from the back 
side waist flap 10A to the stomach side waist flap 10B along 
a center line 14 in the long direction of the diaper's main 
body 1A. 

The frill portions 5, 5 are arranged in symmetric rela- 
tion with the center line 14 disposed therebetween. Each of 
the frill portions 5, 5 is fixedly connected its entire sur- 
face at a basal end portion 5A located in the back side waist 
flap 10 A and at a distal end portion 5C located in the 
stomach side waist flap 10B to the topsheet 2. Each of the 
frill portions 5, 5 is fixed to the topsheet 2 at one side 
edge portion thereof along its extending direction as a fixed 
edge portion 5E. 



-9- 

The pair of frill portions 5, 5 are separated from each 
other the most at the basal end portions 5A f 5A and at the 
distal end portions 5C, 5C. The distance between the frill 
portions. 5, 5 become gradually shorter from the basal end 
portion 5A and distal end portion 5C to the under-crotch 
area. It becomes equidistant at the side flap 9. In other 
words, the pair of the frill portions 5, 5 are in generally 
parallel relation at the side flap 9. As a result, each of 
the frill portions 5, 5 forms a curved configuration as a 
whole. In mutually opposing position, the outer sides of 
the frill portions 5, 5 are the fixed edge portions 5E and 
the opposing inner sides thereof are free edge portions 5D. 
Each of the frill portions 5, 5 has a first elastic member 6 
stretched at its free edge portion 5D. More specifically, 
the first elastic member 6 is arranged in a curved configura- 
tion as a whole, as in the frill portion 5. The member 6 is 
not parallel with the center line 14 of the diaper's main 
body 1A over the substantially entire length thereof. At 
least a part of the first el as t i c member 6 intersects the 
center line 14 at its extension 6A. 

The frill portion 5 is formed of a sheet member with the 
first elastic member 6 stretched thereon. The sheet member 
preferably has a hydrophobic property and is preferably 
breathable. The whole width of the frill portion 5 is con- 
stant, and the first elastic member 6 linearly stretched 
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along the free edge portion 5D of the frill portion 5 and 
wrapped up with the sheet member. The first elastic member 
6 is elastically fixed preferably between the basal end por- 
tion 5A to the distal end portion 5C in a continuously expan- 
sible state. It is defined here that the line showing the 
expanding/contracting direction of the elastic member when 
the frill portion 5 is completely stretched is an elastic ex- 
pansion line. 

The fixed edge portion 5E of the frill portion 5 is dis- 
posed between the second elastic member 7 of the side flap 9 
and the center line 14 of the main body 1A, in the under- 
crotch portion 13. The whole width of the frill portion 5 
is at least 10 mm and preferably in a range from 30 mm to 60 
mm . . 

Although the first elastic member 6 is shown as a single 
number of elastic member, it is preferably a single number of 
thready elastic member. It is not limited, however, whether 
the member is a tape-like elastic member or whether it is a 
plural number of elastic members. In general, as a material 
of such elastic member, there can be listed a tape-like or 
thready elastic core. It is particularly preferable that 
the material is 100 g or less in stress when it is stretched 
150 %. However, it is not particularly limited as long as 
it has an expansible . elastic! ty. A fiber of a water con- 
tractibility may be used. 
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A similar material i.s used for the second elastic member 
7, too. In this case, the elastic expansion line is a line 
along the outermost edge of the elastic member 7 when the 
member 7 is a tape-like member. However, when the member 7 
is plural, the elastic expansion line refers to a line along 
the outermost member. 

The frill portions 5 and the topsheet 2 may be connected 
and attached together by any suitable means known in the art. 
It is not limited to a hot melt type adhesive- An 
ultrasonic welding, a heat welding or tr : " used. 

The topsheet 2 is preferably formed oi a material having 
a hydrophobic property such as fiber non-woven fabrics, per- 
forated plastic film, etc. It can be optionally selected 
whether the topsheet 2 should be totally hydrophobic or the 
peripheral part of the topsheet 2 should be water-repellent, 
depending on the mode of the embodiment of the present inven- 
tion. 

Examples of the backsheet 3 include a moisture-permeable 
plastic film obtained by stretch molding a thermoplastic 
resin added with a filler, a fiber non-woven fabric having a 
heavy water repellent property, a sheet formed of a multi- 
layer thereof, etc. 

A sheet material forming the frill portion 5 may be 
those used for the topsheet 2 and backsheet 3. 

Examples of the absorbent core 4 include a material 
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chiefly composed of an open cell pulp, and a water absorbable 
high polymer added thereto. Otherwise, a material composed 
of a thermoplastic resin, a celiulosic fiber and a water- 
absorbable high polymer which are subjected to heat treat- 
ment. 

Next, operation of this embodiment will be described. 

To wear the disposable diaper 1 of this embodiment, the 
diaper 1 is developed as shown in Fig. 1, and then it is al- 
lowed to take a natural state wherein the diaper 1 is bent 
into a U-shape as shown in Fig. 2. Then, it is brought into 
contact with the under-crotch portion of the infant. At 
that time, it is made sure that the back side portion 12 
comes to the back side of the infant and the stomach side 
portion 11 comes to the stomach side. Thereafter, the tape 
fastener 23 on the back side is fastened to the back sheet 3 
on the stomach side. 

In the developed state, as shown in Fig. 3, the first 
elastic members 6 pull the free edge portions 5D of the frill 
portions 5 such that the frill portions 5 are contracted in 
the long direction. The first elastic member 6 coacts 
together with the second elastic members 7 to form the 
diaper's main body 1A into a U shape as shown in Fig. 2. At 
that time, since the first elastic members 6 tend to pass the 
shortest distances between the basal end portion 5A and the 
distal end portion 5C, they are contracted generally along 
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imaginary expansion lines 20 when the disposable diaper 1 is 
left in a free state. The imaginary expansion lines 20 used 
herein refer to the straight lines interconnecting the fixed 
ends 21 and 22 in the longitudinal direction of the first 
elastic members 6 which are disposed at the free edge por- 
tions 5D of the frill portions 5, as shown in Fig. 3. When 
the imaginary expansion lines 20 and the fixed edge portions 
SE are aligned, in other words, when the distance between the 
corresponding lines 20 and portions 5E becomes 0 in the width 
direction, the frill portions 5 can form weirs taking advan- 
tage of their full widths. At that time, the frill portions 
5 are erected as shown in Fig. 7(a) and, theoretically, act 
most efficiently in all directions in three-dimension. The 
term "theoretically" is used here because actually, the frill 
portions 5 receive at least the contracting force of the 
second elastic members 7 which are disposed on the side flaps 
9,9. 

On the other hand, since the first elastic members 6 are 
partially spaced apart from the center line 14 in substan- 
tially parallel relation, the first elastic members 6 are 
acted with forces in a direction intersecting the imaginary 
expansion lines 20. However, the intersecting forces in- 
cluding not only the forces F x intersecting the imaginary ex- 
pansion lines 20 at right angles but also the forces F 2 
diagonally intersecting the lines 20. 
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Al though the forces F x in the direction intersecting the 
imaginary expansion lines 20 at right angles act on the frill 
portions 5 to erect thereof, they mostly act as forces in a 
planar direction relative to the height direction of the 
frill portions 5. On the other hand, the forces F 2 
diagonally intersecting the lines 20 act in a direction in- 
tersecting the plane of each frill portion 5. As a con- 
sequence, a substantially three-dimensional forces act on the 
f ri 1 1 portions 5. 

Accordingly, since not only forces in the planar direc- 
tion but also the first elastic members 6 as three- 
dimensional forces act on the frill portions 5, they act to 
erect the f ril 1 portions 5 generally perpendicular to the 
topsheet 2 and keep the foregoing states as shown in Fig. 
7(a). 

In this embodiment, pockets 25 are formed between the 
frill portions 5 and the topsheet 2 in order to accommodate 
waste materials therein. 

Further, the disposable diaper of this embodiment is 
provided with a loosened portion 5F, which is formed between 
the fixed edge portion 5E of the frill portion 5 and the free 
edge portion 5D in at least an under-crotch area thereof and 
which is loosening in the erected direction of the frill por- 
tion 5 as shown in Fig. 7(c). 

Therefore, according to the disposable diaper 1 of this 
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embodiroent, since the frill portion 5 forms the loosened por- 
tion 5F as shown in Fig. 7(b) and is readily folded when the 
diaper 1 is stretched in the long direction by holding the 
front and rear ends thereof at the time the diaper 1 is worn, 
the diaper 1 can easily be fitted to the wearer. On the 
other hand, when the diaper 1 is worn, the elastic member 6 
provided to the free edge portion 5D of the frill portion 5 
forms the main body 1A in a U-shaped design with its elastic 
force. At the same time, the member 6 causes the frill por- 
tion 5, which is disposed along the long direction of the 
main body 1A, to be erected. 

In this way, the frill portion 5 having the loosened 
portion 5F makes it easy to erect the frill portion 5. and 
the erected frill portion .5 is hardly crushed or flattened. 
Further, since various physical restrictions acting on the 
frill portion 5 can be removed by the loosening, the frill 
portion 5 can be erected in generally vertical relation with 
respect to the diaper's main body 1A. In a state where a 
body pressure is applied to the frill portion S, the loosened 
portion 5F is formed, as shown in Fig. 7(c), to ease the 
stress. Since no adverse effect is exerted to the elas- 
ticity of the elastic member 6, the frill portion 5 is main- 
tained in its erected state and is thus able to prevent 
leakage of waste materials. The height of the frill portion 
5 (or the height of the weir) in its erected state can be 
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designed freely and easily. 

The degree of loosening in the loosened portion SF can 
be expressed by a ratio L a /L x between the width Li and the 
height L 2 of the weir. This L2/L1 is preferably 1, as shown 
in Fig. 7(a), when the diaper is worn. In a state where a 
body pressure is applied, the ratio L*/Li is preferably 0.4 
to 0.9 and particularly preferably 0.5 to 0.8, as shown in 
Fig. 4(c). If the ratio is smaller than 0.4, the degree of 
loosening exceeds a desirable level and the frill portion 5 
becomes more easily crushed. In addition, the opening 
degree of the pocket becomes insufficient. On the contrary, 
if the ratio is larger than 0.9, a loosening is hardly taken 
place. As a result, it becomes difficult to obtain an easy 
erection of the frill portion 5 and to prevent the crush of 
the fri 1 1 portion 5. 

Operation of the disposable diaper 1 will now be 
described along with the operation of the loosened portion 5F 
formed in the frill portion 5. 

In the developed state of the disposable diaper 1 of 
this embodiment, as shown in Fig. 3, the first elastic mem- 
bers 6, 6 pulls the free edge portions 5D of the frill por- 
tions 5, 5 such that the long direction of the frill portions 
5, 5 are contracted, to bend the diaper's main body 1A into a 
U-shape. At this time, as shown in Fig. 7(c), the frill 
portions 5, 5 with the free edge portions 5D, 5D, which are 
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provided with the first elastic members 6, 6, located on up- 
per parts thereof can be erected in generally vertical rela- 
tion with respect to the topsheet 2, and the foregoing state 
can be maintained. When the imaginary expansion lines 20 
and the fixed edge portions 5E are in alignment or when a 
distance therebetween becomes 0 in the width direction in the 
first elastic members 6, 6, the frill portions 5 can form the 
weirs taking advantage of the loosening portions 5F the most. 

As apparent from a comparison between the embodiment of 
Fig. 7(c) and the prior art of Fig. 10, the frill portion 5 
according to the present invention works flexibly and effi- 
ciently in all directions when compared with the construction 
of the prior art frill portion. Further, by changing the 
loosened portion 5F, i.e., the entire width Li , of the frill 
portion 5. the height of the weir can easily be changed. On 
the other hand, since the distance between the imaginary ex- 
pansion lines 20, 20 of the elastic members 6, 6 is not nar- 
rowed, a discharging point of the wearer is not swollen out 
of the pocket portion when the diaper 1 is worn, and the 
frill portion 5 can easily be designed. 

Next, other embodiments of the present invention will be 
described with reference to Figs. 4 through 9. In other em- 
bodiments to be described hereinafter, identical parts to 
those of the above-mentioned embodiment are denoted by iden- 
tical reference numerals, and detailed description thereof 
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will be omitted. 

In a disposable diaper 41 according to a second embodi- 
ment shown in Fig. 4, a pair of frill portions 5, 5 are bent 
in a streamline configuration, respectively. In this em- 
bodiment, the dimensions between the basal end portions 5A 
and 5A, and between the distal end portions 5C and SC of the 
frill portions 5 are comparatively narrow, while the dimen- 
sion thereof at a generally central portion corresponding to 
the under-crotch portion 13 is comparatively wide. 

Furthermore, the pair of frill portions 5, 5 are 
provided at opposing inner sides thereof with a fixed edge 
portion 5E, respectively, and at outer sides thereof with a 
free edge portion 5D, respectively. 

Also in such constituted disposable diaper 41 according 
to the second embodiment, there can be obtained the same ef- 
fects as in the disposable diaper 1 according to the first 
embodiment. 

In a disposable diaper 42 according to a third embodi- 
ment shown in Fig. 5, frill portions 5 are connected to the 
diaper's main body 1A in such a manner as to be in substan- 
tially parallel relation with respect to the center line 14 
in the long direction of the body 1A. Since each frill por- 
tion 5 is provided with a first elastic member 6, it is bent 
inwardly. Fixed ends 21, 22 of such bent first elastic mem- 
ber 6 are substantially overlapped with the fixed edge por- 



tion 5E of the frill portion 5, while the imaginary expansion 
line 20 of the elastic member 6 and the fixed edge portion 5E 
are in alignment with each other. 

Fig. 6 shows a disposable diaper 42 of Fig. 4 but in a 
free state and viewed from the topsheet 2 side. As is shown 
in Fig. 6, each frill portion 5 is erected generally perpen- 
dicular to the surface sheet 2 of the diaper's main body 1A. 
In this third embodiment, pockets 24, 24 are formed between 
the frill portion 5 and the topsheet 2, and between the basal 
end portion 5A and distal end portion 5C in the vicinity of 
both end portions in the longitudinal direction of the dis- 
posable diaper 42 and the topsheet 2. The pockets 24, 24 
serve to effectively prevent leakage of waste materials from 
the waist portion. 

In a disposable diaper 43 according to the fourth em- 
bodiment shown in Fig. 8, seats, which form the frill por- 
tions 5, 5, are integral with the side flaps 9, 9. The 
first elastic member 6 is disposed in a curved form. Ar- 
rangement being such that when the diaper 43 is left in a 
free state, a loosened portion 5F is formed between the free 
edge portion 5D and the fixed edge portion 5E. In this 
fourth embodiment, the amount of loosening of the loosened 
portion 5F is greatest at a central portion of the under- 
crotch portion 13 and smallest at both end portions thereof. 
In this way, because of the irregular location of the 
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loosened portion 5F f the diaper can easily be designed in the 
form of segments. 

According to the fifth embodiment of Fig. 9, a dis- 
posable diaper 44 forms therein the loosened portion 5F by 
folding back the frill portions 5, 5 to form a pleated por- 
tions. Since a basal end 21 and a distal end 22 are con- 
nected on the fixed edge portions 5E, the imaginary expansion 
lines 20 are in generally overlapped relation with the fixed 
edge portions 5E. 

There can be obtained the substantially same effects in 
these disposable diapers 43 and 44 according to the fourth 
and fifth embodiments as in the above-mentioned embodiments. 

It should be noted that the present invention is not 
limited to the above-men t i oned embodiments. It can of 
course be modified within a spirit of the present invention. 

For example, in the frill portion 5, an absorbent core 
may be interposed between the fixed edge portion SE and the 
free edge portion 5D. In that case, since the frill portion 
5 including the absorbent core forms a pocket, the waste 
material absorption characteristics of the disposable diaper 
can be more extensively improved. In case an absorbent core 
is inserted in such frill portion 5, the core is preferably 
hydrophobic either at a part thereof or at its entirety. 
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CLAIMS 

1. An absorbent article including a main body having a 
liquid permeable topsheet, a liquid impermeable backsheet and 
an absorbent core interposed therebetween, and a frill por- 
tion provided to said topsheet side of said main body and ex- 
tending along a long direction of said max: 4 o form a 
three-dimensional gather, wherein: 

said frill portion is fixed at one side edge portion 
thereof along an extending direction thereof, the other side 
edge portion opposi te to said one side edge portion being a 
free edge portion which is provided with a first elastic mem- 
ber, said first elastic member being disposed in a direction 
intersecting a center line in the long direction of said main 
body. 



2. An absorbent article as claimed in claim 1, wherein said 
main body includes a second elastic member disposed at an 
outer side of said frill portion in the short direction of 
said main body, and along the long direction of said main 
body. 
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3. An absorbent article as claimed in claim 1 or 2, wherein 
said one side edge portion is located between a center line 
in the long direction and the side edge of said absorbent 
core. 



4. An absorbent article as claimed in claim 1, 2 or 3, 
wherein a loosened portion loosening in the erected direction 
of said frill portion is formed between a fixed edge portion 
of said frill portion and said free edge portion in at least 
an under-crotch area of said absorbent article. 
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